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Abstract: Leptin is a 16 kDa protein hormone mainly but not exclusively produced and 
secreted by adipose tissue, which functions as the afferent signal in a feedback loop regulating adipose 
tissue mass. The progress in animal breeding may be improved by combining traditional performance 
data with molecular genetic information on quantitative loci in selection index (Buchanan F.C. et 
al.,2003)  The main purpose of this study was to compare different DNA extraction methods needed in 
PCR. By PCR we can identify leptin’s allele responsible for the quality and production traits of milk. 
The study material was represented by 30 samples of blood, milk and colostrums taken from buffalos 
from Salaj and Cluj County. The DNA extraction from blood was done from the leukocytes layer 
revealed after blood’s coagulation, using the standard protocol written in the paper. The DNA quantity 
values obtained ranged between 18.9 – 198.4 ng/ µL, and the DNA purity values between 1.07 – 1.76 
wavelength 260/280. The DNA extraction from milk’s somatic cells was done using two methods: the 
rapid method of extraction with PBS, and the classic method. The DNA quantity values obtained 
through these methods ranged between 14.2 – 156.8 ng/ µL, and the purity values between 1-2 wave 
lengths 260/280. The DNA quantity and purity values obtained by these three methods were 
statistically analysed using the ANOVA test and the p values were 0.04476 and 0.02588 which means 
that there are no significant differences between them. The DNA extraction method from blood can be 
replaced with succes by these methods of extraction from milk, given the fact that these methods do 
not imply such a laborious work and uneccessary stress to the buffalos.   
 




Genetic characterization to assess the existing biodiversity and differences among 
species and their traits is an essential prerequisite to facilitate the evaluation of their 
production. More recently, an array of new markers has been developed to carry out the 
genetic variation studies at DNA level. (Mohammad et al., 2008). One of the candidate genes 
for marker assistant selection is leptin. Leptin is a 16 – kDa protein that is synthesized by 
adipose tissue and is involved in regulation of feed intake, energy balance, fertility and 
immune functions. It has been shown that leptin gene influences milk performance in cattle 




The purpose of this study was to test some DNA extraction methods from biological 
samples: blood, milk and colostrums and to compare the results obtained, to see if there are 
significant differences among them. In this respect we tried to find out which of them is most 
suitable in the DNA extraction for leptin’s allele identification in order to establish the 
genotypes of the individuals.  
 
MATERIALS AND METHODS  
 
 The research has taken into study blood samples, milk and colostrum samples that 
camed from buffalos from Cluj and Salaj county in the period of  october 2008 - june 2009. 
We mention the fact that the blood and milk/colostrum samples came from the same 
buffaloes.   
  The methods for DNA extraction from blood, milk and colostrums used in this 
research were the following: the DNA extraction from blood using the existent solutions from 
the extraction kit; DNA extraction from the somatic cells from milk and colostrums using the 
extraction kit (classic method); DNA extraction from milk and colostrums using the rapid 
method with PBS solution. (Carsai, 2008)  
 The DNA extraction method from blood was done following the steps: the blood 
samples were collected in anticoagulation tubes, after which they were left at 4ºC to express 
the plasma. In order to produce the erythrocyte’s lyisation  we have taken 30 sterile 
Eppendorf tubes  of 1,5 ml in which we have put 300 µl blood (taken from the leucocytes 
layer) over which we have added a solution of cellular lyses 900µl, and then we mixed them 
by capsizing.  After this procedures we incubated the samples for 10 minutes at room 
temperature, then centrifuged them at 16000gxg 20 seconds for sedimentation, afterwards 
which we averted the supernatant and vortex the samples. For the nuclei lyses and protein 
precipitation we added a lyses solution for the nuclei 300µl and a solution for protein 
precipitation 100µl, then we mixed them by capsizing and vortex again the samples for 20 
seconds after which centrifuged the tubes at 16000gxg 3 minutes. For precipitation and DNA 
rehydrate we transferred the supernatant in tubes that each contained 300µl izopropanol, we 
mixed them well and afterwards we centrifuged at 16000gxg 1 minute. Following the 
centrifugation of the samples, we averted the supernatant and added 300µl ethanol (70%), 
centrifuged again at 16000gxg 1minute, aspirate the ethanol and let the part left to try for 15 
minutes. For the DNA re hydration we added re hydrating solution 100µl and leave it for an 
hour at 65º. 
 The classical DNA extraction from milk and colostrums followed the following steps: 
we took 30 Eppendorf tubes in which we put 40µl raw milk centrifuged at 2000 rotations/min 
for 30 minutes. After centrifugation we averted the fat layer and the supernatant, and 
afterwards suspend the pallet in one ml PBS(phosphate -buffer-saline), pH – 7,4, and 
centrifuged again at 400rot/minute-10 minutes, and then we suspended again the pallet in a 49 
ml lyses solution (0,32 M sucrose, 10mMTris-HCl, 7,5mM MgCl1%, TritonX-100). 
Afterwards we centrifuged the pallet’s nuclei at 2465gxg 10 minute and then washed them 
twice with 10ml NaCl and 0,025 M EDTA. The pallet was suspended again in 3 ml 10mM 
Tris-HCl solution, pH – 8, and 2mM EDTA, after which we added 100ml 10% SDS and 40ml 
proteinase K 910mg/ml). The nuclei’s lyses obtained by following these steps, was incubated 
for an hour at 65oC. After incubation we added 500ml NaCl, the precipitated proteins were 
centrifuged at 1800gxg 10 minutes. We averted the supernatant and added 6 ml isopropanol 
after which we centrifuged for 10 minutes at 1800gxg.. We dried the pallet at room 




pH 7,5. After following these steps the total quantity of the DNA extracted from milk should 
be in between 50ng/µl-400ng/µl. This method is not so indicated because it involves the using 
of some toxic, cancerous solvents like phenol – chloroform, isoamilic alcohol, etc.  
      The rapid extraction of the DNA from milk and colostrum was realised in the 
following way:  2 ml of milk from each sample were put in a tube and afterwards we added 
0,4 ml PBS solution, then centrifuged it 4-5 times at 3000rpm for 20 minutes. After this step 
we left the samples in a bath water for 15 minutes time in which the somatic cells are broken 
down and freeing the DNA quantity. The DNA quantity obtained was then read at the 
Nanodrop spectrophotometer.  
 The statistic calcul was done in an Windows XP operating system , Origin 7.0 preogram. 
This program is destined for graphic representation of dates and statistical analyisis of the 
biological exepriments with a reduced number of data, integrating one or more variables. The 
statistic test integrated in the program was used in the statistic calcul and interpretation of the 
results. This cathegorial mono-factor analyisis system is called the ANOVA test.  
We used this test to interpret the results obtained at DNA purity after the extraction 
from blood with the ones from DNA purities found in the milk and colostrums. We analyised 
also the values obtained in the quantities of DNA obtained from these biological samples and 
by these three methods. The interpretation method is based on the p-value.  
     
RESULTS AND DISCUSSIONS 
 
After the DNA extraction from the blood samples we have obtained the following 
quantities and purities mentioned in table 1.  
Tab. 1 
DNA Purities ile and quantities from the blood samples 
 
No.sample Purity Quantity 
1. 1.56 76.0 
2. 1.27 56.0 
3. 1.67 57.0 
4. 1.07 70.0 
5. 1.35 65.54 
6. 1.43 108.7 
7. 1.26 38.0 
8. 1.20 198.4 
9. 1.33 88.5 
10. 1.29 18.9 
11. 1.34 35.5 
12. 1.34 43.0 
13. 1.23 52.3 
14. 1.45 47.9 
15. 1.65 34.89 
16. 1.59 100.3 
17. 1.41 76.2 
18. 1.34 54.0 
19. 1.21 87.54 
20. 1.76 83.5 
21. 1.32 64.5 
22. 1.48 97.54 
23. 1.23 66.54 




25. 1.49 32.56 
26. 1.22 56.44 
27. 1.52 87.65 
28. 1.62 65.66 
29. 1.14 75.5 
30. 1.28 102.7 
  
In order to obtain an optimum results in the PCR method of leptin gene’s 
identification it is neccesary to obtain high values in the DNA quantity and purity levels. 
From the data shown in the table above the values of the purities are ranging between 1.07 - 
1.76, band - 260/280, adequate values for the PCR method, the normal values being in betwen 
1-2 band - 260/280. The DNA quantity obtained has values ranging from 18.9 – 198,4 ng/ µL, 
the ideal numbers  being over 50 ng/ µL.  
Comparing the values presented in the tabel we notice that the data obtained in the 
DNA purity are ressemblant at all the samples but in the case of the DNA’s qunatity these 
values differ. This fact might be due to the qualtity of the samples and the refrigirating period 
of the samples. We mention that at the samples were the quantity of DNA obtained was lower 
the refrigerating period ws longer because of outside factors that did not permit their 
immediate prelucration. Probably this factor influences the quantity of DNA obtained in the 
extraction.  
After the DNA extraction from milk we obtained the following purities and quantities 
values mentioned in table 2: 
: 
Tab. 2.  
DNA purities and quantities from milk  
 
Sample no. PURITY QUANTITY 
1. 1,16 100.8 
2. 1,24 96.2 
3. 1.26 107.4 
4. 1.40 55.9 
5. 1.09 61.2 
6. 1.08 146.0 
7. 1.14 106.7 
8. 1.21 119.9 
9. 1.10 57.4 
10 0.90 14.2 
11 1.23 45.6 
12 1.45 56.6 
13 1.34 109.5 
14 1.09 134.6 
15 1.41 98.6 
16 1.35 56.9 
17 1.04 156.8 
18 1.32 52.9 
19 1.45 64.3 
20 1.05 76.4 
21 1.50 98.7 
22 1.33 154.0 
23 1,03 137.1 
24 1.52 82.8 




26 1.67 67.2 
27 1,87 56.0 
28 1.35 98.1 
29 1.26 105.3 
30 1.07 119.5 
 
 As one can see in the table above, the purity’s values are ranging between 0.90 – 1.87 
band- 260/280. The value of 0.90 that corresponds to sample no 10 is not according to the 
normal standards that are in between 1-2 band 260/280 from which results the fact that it has a 
low DNA purity value. The DNA quantity value obtained has numbers ranging between 14.2 
– 156.8 ng/ µL, the normal values for the extraction must be over 50 ng/ µL. As one can 
notice from this table also by this extraction method are differences between the DNA 
quantities. The lower quantities of DNA might be the results of the same factor that being the 
longer period of refrigeration.   
At the DNA extraction method from the colostrum in the studied samples we otained 
the following results presented in table 3:  
 
Tab.3 
The DNA purities and quantities from the colostrum samples  
 
No. Probe PURITY QUANTITY 
1c. 1,16 100.8 
2c. 1.14 106.7 
3c. 1.26 107.4 
4c. 1.24 112.3 
5c. 1.07 98.4 
 
The table above indicates that the purity has values ranging between 1.07 – 1.26 band 
260/280, and the quantity between 98.4 – 112.3 ng/ µL, values that are according to the 
normal standards.  
Comparing by ANOVA test the DNA purity data from milk with the ones obtained at 
the blood samples processing the p value is 0.04476, which means that the differences are not 
significant. Also comparing by ANOVA test the quantities values obtained through these 
methods the p value is 0.02588 meaning also that the differences are not significant. 
Comparing the two methods used we can see that between the values obtained by 
these three methods there are no significant differences, being able to successfully use each of 




1. The extraction method of DNA from milk proved to be an efficient method, the PCR being 
able to be made in order to isolate the leptin’s gene with the same result as from blood. 
2. The DNA quantity and purity obtained by these extraction methods are in accordance with the 
necessary for the ulterior identification of leptin using the PCR method.  
3. For corresponding DNA purity and quantity values the samples taken into study need to be 
processed in a short period because probably the refrigerating time might influence the 
interpretation. 
4. For the future, and for an easier job in determining the leptin’s genotype, used in 
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